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Summary
Background and Objectives Although low socioeconomic status has been considered a contraindication to
peritoneal dialysis (PD), no published data clearly link it to poor outcomes. The goal of this study was as-
sessing the effect of income on survival in the Brazilian Peritoneal Dialysis Multicenter Study.

Design, setting, participants, & measurements Incident PD patients enrolled in this prospective cohort from
December 2004 to October 2007 were divided according to monthly family income. The median age was 59
years, 54% were women, 60% Caucasians, 41% diabetics, and 24% had cardiovascular disease. Most of them
were in continuous ambulatory PD, had not received predialysis care, had �4 school years, and had a fam-
ily income of �5 minimum wage (80%). Survival analysis was performed using the Kaplan-Meier method
and the Cox proportional hazards model adjusting the results for age, gender, educational status, predialy-
sis care, first therapy, PD modality, calendar year, and comorbidities.

Results There were no differences in technique (log rank test �2 � 4.36) and patient (log rank test �2 � 2.92)
survival between the groups. In the multivariate analysis, low family income remained not associated either
to worse technique survival (hazard ratio [HR] � 1.29; 95% confidence interval [CI] � 0.91 to 1.84) or to
patient survival (HR � 1.40; 95% CI � 0.99 to 1.99).

Conclusions According to these results, economic status is not independently associated with outcomes in
this large cohort and should not be considered a barrier for PD indication.
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Introduction
The associations between economic status (ES) with
clinical outcome in health and disease are complex
and multifaceted. Lack of access to healthcare, dis-
parate treatment experiences, lower patient educa-
tional level, and inadequate health-seeking behav-
iors are conditions that further disadvantage the
low ES population (1,2). Strong associations be-
tween lower income and higher mortality risk in the
general population have been described in Latin
American countries (3).

There is solid evidence of a link between low so-
cioeconomic status and the incidence of chronic kid-
ney disease (CKD) (2,4). An association between low
socioeconomic status and poorer survival on renal
replacement therapy (RRT) has been reported, with
evidence implicating personal and environmental fac-
tors, such as health-related behavior and social strat-
ification in communities, rather than financial or
structural barriers to care (4,5). There is a lack of
studies, however, to assess the association between

income and mortality risk among patients on perito-
neal dialysis (PD).

When PD evolved into a home therapy in the late
1970s, it was believed that only the most educated
and well-off patients could be eligible for this RRT
modality. This biased consideration was an initial
barrier to the expansion of home PD outside the de-
veloped world. Despite this, in 1980, continuous am-
bulatory PD (CAPD) was introduced in Brazil, and
today Mexico has the largest PD population in a
single country (6). Currently, Latin America accounts
for 25% of the home PD population in the world (7).
Despite the lack of evidence linking low socioeco-
nomic status to poor outcomes in PD, low income
level remains a potential concern for many nephrolo-
gists when choosing PD as the RRT.

Large observational studies, including detailed in-
formation on socioeconomic status in the PD popula-
tion, are scarce. The Brazilian Peritoneal Dialysis Mul-
ticenter Study (BRAZPD) is a large prospective cohort
study that was launched in December 2004 (8). In
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BRAZPD, nationally representative data are collected
monthly and prospectively, allowing a continuous snap-
shot of the PD reality in the country. The BRAZPD data
provide a substrate for exploratory analysis to expand
technical knowledge and consequently improve the qual-
ity of care for PD patients.

The goal of this study was to assess the effect of income
on survival in BRAZPD cohort. For this study, we used the
BRAZPD data of incident PD patients to verify whether
family income is associated with patient and technique
survival. Because a substantial number of patients treated
with PD in Brazil present with low ES, in contrast to the
registries from the developed world, the BRAZPD popu-
lation provides a unique opportunity to assess the effect of
different ES on outcomes.

Materials and Methods
Incident PD patients recruited from 114 dialysis centers

and reporting monthly to BRAZPD from December 2004
through October 2007 were included in this study. All of
the patients were 18 years or older, remained at least 90
days on PD, and provided complete information on socio-
economic status. This study was conducted in accordance
with the Declaration of Helsinki, and all participants pro-
vided written informed consent before enrollment. Details
of the study design and the characteristics of the cohort are
described elsewhere (8).

Out of a total of 3439 incident patients enrolled in the
BRAZPD, 1952 were eligible for the study, whereas 867
were excluded for not completing 90 days in the therapy,
418 because of a lack of complete socioeconomic data, and
202 for not having complete data information. Demo-
graphic and socioeconomic data, etiology of CKD, therapy
history, comorbidities, height, weight, body mass index
(BMI), blood pressure (BP), and laboratory measurements
of blood samples at patients’ admission in the study were
included in the analysis. Creatinine, urea, potassium, cal-
cium, phosphate, glucose, hemoglobin, and albumin were
measured by using routine methods. Davies’ comorbidity
scores were used to access the severity of comorbid con-
ditions (9). Socioeconomic assessment included family in-
come, educational level, and distance between home and
dialysis center.

Characterization of Income Levels
Family income was used to infer the ES and was cate-

gorized according to the amount of received minimum
wage (MW) per month, which is the reference value in
Brazil. The BRAZPD electronic form was designed follow-
ing the model of the Brazilian Institute of Geography and
Statistics, which is the entity responsible for the Brazilian
census (10). The question about family income had six
possible responses: no income, income �2 MW, income
between 2 and 5 MW, income between 5 and 10 MW,
income between 10 and 20 MW, and income �20 MW per
month.

Information obtained from official sources of the Brazil-
ian government served as the basis for the characterization
of the groups according to family income (10,11). The
patients were divided into three groups according to
monthly family income at the start of the therapy: low (�2

MW), middle (2 to 5 MW), and high (�5 MW) ES, and the
demographic, clinical, and laboratorial data were evalu-
ated in each group.

To give a character of universality to the analysis, we
conducted a pairing between Brazilian currency (Real [R$])
and U.S. dollars (USD [$]) for the period of study obser-
vation. Between December 2004 and October 2007, on av-
erage, USD $1.00 was equivalent to R$2.22 and the Brazil-
ian MW, which is the same for the whole country, adjusted
on an yearly basis, was equivalent to USD $150.42/mo
(USD $4.94/d) (11). From this pairing, we applied the
concepts of ethical poverty line (EPL) (12) and gross do-
mestic product (GDP) per capita to choose the three levels
of family income used.

The monthly family income of 2 MW (USD $9.88/d) was
considered as equivalent to EPL. The International Poverty
Centre suggests USD $2.70 per person per day as the EPL
(12), and considering that 3.2 is the average number of
individuals per family living in private dwellings in the
country (10), 2 MW of monthly family income (USD $3.08/
person/d) is the closest to the corresponding EPL in Brazil.
The monthly income of 5 MW (USD $7.71/person/d) was
considered as the reference for Brazilian GDP per capita. In
2005, Brazilian GDP per capita was R$ 6378.30/yr (USD
$2873.11/yr or USD $7.87/d) (13).

Statistical Methods
All of the variables were expressed as the means � SD or

as median (10th to 90th percentile), unless otherwise indi-
cated. Statistical significance was set at the level of P �0.05.
Differences among more than two groups were tested us-
ing one-way ANOVA or a Kruskal–Wallis test, followed by
a post hoc Dunnett’s test for parametric comparisons when
assessing differences in ES groups. A �2 test was used for
categorical variables. A multinomial logistic regression
model was used to assess the association for low ES group.

Survival was estimated after a mean follow-up of 13
months (range, 3 to 34 months). Survival analysis used the
Kaplan-Meier survival method and the Cox proportional
hazards model. In the Kaplan-Meier curves for the proba-
bility of patient survival according to income level, death
was the event, whereas transplantation, transfer to hemo-
dialysis (HD) (informative censoring), and recovery of re-
nal function were censored observations. In Kaplan-Meier
curves for the probability of technique survival, transfer to
HD was the event, whereas death, transplantation, and
recovery of renal function were censored observations. The
Cox proportional hazards model was used to estimate
hazard ratio (HR) adjustment for potential confounding
factors (age, gender, PD modality, first RRT, predialysis
monitoring, educational level, calendar year, and the pres-
ence of cardiovascular disease [CVD] and diabetes mellitus
[DM]). All of the statistical analyses were performed with
SAS software (version 9.2; SAS Institute, Inc., Cary, NC).
Because the P values are not adjusted for multiple testing,
they have to be considered as descriptive.

Results
Patients and Baseline Characteristics

The median age of the 1952 incident PD patients was 59
years (range, 36 to 78 years), 54% were women, 60% were
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Caucasians, 41% were diabetic, and 24% had a previous
history of CVD. CAPD was the PD modality for 55% of the
patients. Approximately 54% were in PD because of a
medical indication, 28% were in PD by personal prefer-
ence, and PD was the only RRT feasible in 18% of the
patients. The majority of patients (68%) starting PD were
transferred from HD, and the median time on HD before
switching to PD was 10.7 months (range, 0.7 to 67.9). The
patients were mainly referred to nephrologists from inter-
nists (31%), and 18% of them came from an emergency
unit. In this cohort, 58% of patients had not received pre-
dialysis care, 67% were illiterate or had �4 school years,
and 80% had a family income �5 MW per month. Glucose-
based PD solutions were prescribed for all patients (Dia-
neal, Baxter Healthcare), and HomechoiceTM (Baxter
Healthcare) was the cycler used for automated PD (APD).
There were no statistically significant differences among
the three ES groups in relation to mean BP, serum creati-
nine, urea, calcium and glucose. There were no significant
differences among the three ES groups when analyzing the
867 patients excluded from the study for not having com-
pleted 90 days in the therapy. In this group of excluded
patients, 21% were in a high ES, 43% middle ES, and 36%
low ES, whereas in the patients included in this study 20%
were in a high, 44% middle, and 36% low SE, respectively.

Economic Status
As shown in Table 1, several baseline characteristics

varied by ES categories. More patients with low ES had HD
as the first RRT, were referred later to a nephrologist and
were treated with CAPD. S-albumin, hemoglobin, and BMI
values were lower in the low ES group as compared with

the other groups. High ES group patients were more fre-
quently treated with APD. In this group of patients, �4
school years of education, male gender, older age, and
Caucasian race were also more prevalent, and there was a
higher percentage of patients with DM, CVD, and higher
Davies comorbidity score (9) in contrast to other ES
groups.

Table 2 shows the variables significantly associated with
low ES after covariate adjustments in a multivariate logis-
tic regression. The odds of low ES were significantly lower
for older patients, men, patients with higher BMI, presence
of CVD, PD as the first RRT, and patients with a higher
education level.

Survival Analyses
The follow-up period ranged from 3 to 34 months, and

during this period 307 patients died (16%). Causes of death
were classified as cardiovascular in 42%, infection related
(14%) or not (15%) to PD therapy, other (17%), and un-
known (12%). There was no difference among income
groups according to causes of death (Table 3). The reasons
for dropout (n � 270) are shown in Table 4. Transfer to HD
by patient choice was the most prevalent cause (32%), and
no significant difference was found in reasons for dropout
among income level groups (P � 0.195).

The 2-year patient survival was 70%, and technique
survival was 73%. Cumulative patient survival did not
vary significantly (log rank test �2 � 2.92, P � 0.22) among
the three ES groups (Figure 1). Furthermore, no statistically
significant difference in technique survival (log rank test �2 �
4.36, P � 0.11) was observed (Figure 2).

Table 1. Demographics and clinical characteristics of the 1952 incident peritoneal-dialysis patients included in the BRAZPD study
according to economic status (ES) distribution at baseline

Characteristics Low ES
(n � 705)

Middle ES
(n � 855)

High ES
(n � 392) Pa

Median age (range), years 56 (31 to 78) 60 (38 to 78) 62 (42 to 80) �0.01
Women, % 62% 52% 42% �0.01
Race, Caucasian, % 50% 67% 73% �0.01
Educational level, �4 years, % 15% 32% 67% �0.01
Dialysis modality, APD, % 45% 48% 57% 0.01
Distance to clinic, �50 km, % 28% 32% 27% 0.13
Referral to nephrologist, late, %b 65% 55% 49% �0.01
Hemodialysis as first RRT, % 71% 68% 61% �0.01
Cardiovascular disease, % 20% 25% 28% �0.01
Diabetes mellitus, % 36% 44% 46% �0.01
Davies comorbidity score, %

no risk 22% 17% 18%
middle risk 63% 69% 62% �0.01
severe risk 14% 14% 20%

Body mass index (kg/m2)c 23.2 (18.3 to 29.1) 24.2 (19.1 to 31.2) 24.2 (19.4 to 31.2) �0.01
S-albumin (g/dl)c 3.8 (2.9 to 6.0) 3.9 (3.1 to 6.0) 4.0 (3.0 to 6.0) 0.03
Hemoglobin (g/dl)c 10.3 (7.5 to 13.1) 10.5 (8 to 13.5) 10.9 (7.8 to 13.8) �0.01
Phosphate (mg/dl)c 4.8 (3.0 to 7.6) 5.1 (3.3 to 7.6) 4.9 (3.1 to 7.3) 0.03
Potassium (mEq/L)c 4.6 (3.5 to 5.9) 4.7 (3.5 to 6.0) 4.5 (3.5 to 5.6) 0.06

The family income in minimum wage/month was scored as follows: low ES, �2; middle ES, 2 to 5; and high ES, �5. BRAZPD,
Brazilian Peritoneal Dialysis Multicenter Study; APD, automated peritoneal dialysis; RRT, renal replacement therapy.
aThe significance level was P �0.05.
bReferral to nephrologist, late: �6 months prior to dialysis.
cMedian values.
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In a multivariate Cox regression analysis, no statistical
difference in patient (Table 5) and technique survival
(Table 6) according to ES was observed. We found that
younger patients had better survival than older irrespec-
tive of ES group. The gender and modality have not had
significant influence in the various groups of ES. The crude
HR for patient survival was not significantly different
among the three groups, but a trend was observed in the
low ES group in technique survival. Furthermore, when
adjusted for age, gender, and modality, a trend was ob-

served in the low ES when compared with the high ES
group: HR � 1.34, 95% confidence interval (CI) � 0.97 to
1.85, P � 0.07 for patient survival, and HR � 1.36, CI � 0.96
to 1.89, P � 0.06 for technique survival. This trend re-
mained when adjusted for RRT and time of referral for
patient survival (HR � 1.32, CI � 0.96 to 1.82, P � 0.08) and
for technique survival (HR � 1.33, CI � 0.97 to 1.85, P �
0.07). When adjusting for educational level, CVD, DM, and
calendar year, the trend remained only for patient survival
(HR � 1.40, CI � 0.99 to 1.99, P � 0.05) but not for
technique survival (HR � 1.29, CI � 0.91 to 1.84, P � 0.15).

A separate Multivariate Cox regression analysis on the
subgroup of incident PD patients who started CAPD or
APD as initial therapy was performed with the results
showing no statistically significant difference in neither
patient (middle ES: HR � 0.85, 95% CI � 0.49 to 1.47, P �
0.56 and low ES: HR � 1.47, 95% CI � 0.81 to 2.68, P � 0.21)
or technique survival (middle ES: HR � 2.1, 95% CI � 0.81
to 5.23, P � 0.13 and low ES: HR � 1.93, 95% CI � 0.67 to
5.55, P � 0.22) according to ES.

Discussion
Although low socioeconomic status has been considered

a contraindication to PD, no published data clearly link it
to poor outcomes. In this study, we analyzed the indepen-
dent effect of family income on patient and technique
survival of a large cohort of incident maintenance PD
patients (BRAZPD), and the results do not support differ-
ences by ES in patient and technique survival. Moreover,
no important variation was observed among the ES groups
in the distribution of causes of death and the likelihood of
dropout.

The word poverty carries different connotations. There
are data suggesting that the health of poor men around the
world is in particular jeopardy with high rates of illness,
injury, disability, and premature death (14). In a study
comparing the magnitude of inequalities in mortality and
self-assessed health among 22 countries in Europe, Mack-
enbach et al. (15) found that the rates of death and poorer
self-assessments of health were substantially higher in
groups of lower ES.

However, few studies have shown the effect of financial
status on survival of patients on RRT. In a recent popula-
tion-based study conducted with patients undergoing HD
in Michigan, Eisenstein et al. (5) demonstrated an inverse

Table 3. Causes of death during follow-up according to economic status (ES) in incident peritoneal-dialysis patients in the
BRAZPD study

Causes of death Low ES
(n � 705)

Middle ES
(n � 855)

High ES
(n � 392)

Cardiovascular-related deathsa 49/41% 53/42% 28/44%
Noncardiovascular-related deathsa 70/59% 72/58% 35/56%
Infectious complications related to therapy 18 20 5
Infectious complications not related to therapy 15 20 11
Other identified cause of death 19 19 14
Cause of death uncertain 18 13 5
Total 119 125 63

aValues are presented as number of patients/percentage of patients who died.
BRAZPD, Brazilian Peritoneal Dialysis Multicenter Study.

Table 2. Significant predictors of economic status (ES)
distribution in a logistic regression in 1952 incident peritoneal-
dialysis patients included in the BRAZPD study

Odds ratio
(95% CI) Pa

Intercept middle ES/
high ES

�0.01

Intercept low ES/
high ES

�0.01

Age
age 45 to 65 years/

�45 years
0.60 (0.47 to 0.77) �0.01

age �65 years/
�45 years

0.38 (0.29 to 0.49) �0.01

Gender male/female 0.68 (0.56 to 0.82) �0.01
BMIb

BMI �18.5 (kg/m2)/
normal BMI

1.41 (1.00 to 1.99) 0.05

BMI 24.9–30 (kg/m2)/
normal BMI

0.90 (0.73 to 1.11) 0.32

BMI �30 (kg/m2)/
normal BMI

0.71 (0.53 to 0.94) 0.02

Education �4 years/
�4 years

5.36 (4.36 to 6.59) �0.01

Modality hemodialysis/
PD

1.23 (1.01 to 1.48) 0.04

CVD presence/absence 0.86 (0.70 to 1.07) 0.18

The pseudo r2 � 0.19 of ES distribution (high ES as reference).
BRAZPD, Brazilian Peritoneal Dialysis Multicenter Study;
BMI, body mass index; CVD, cardiovascular disease; PD,
peritoneal dialysis; CI, confidence interval.
aSignificance level was P �0.05.
bNormal BMI � 18.5 to 24.9 kg/m2.
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relationship between mortality adjusted for clinical factors
and residential area income. Other studies reported that
low income individuals, besides having poor access to

early diagnosis and conservative treatment of CKD, also
have limited access to dialysis, treatment of clinical com-
plications, and kidney transplantation, which could as a
consequence lead to unsatisfactory outcome (1,4,16). Inter-
estingly, Sanabria et al. (17), comparing PD and HD in a
cohort of 923 patients in Colombia, reported that even
though in their cohort PD patients were poorer and had
higher comorbidity scores than HD patients no survival
differences were observed.

In Brazil, RRT is funded mostly by the government and
is available irrespective of the patients’ ability to pay (7,18).
However, there are considerable differences in the general
population access to healthcare, sanitation, and other basic
services according to socioeconomic status (7,18). This ob-
served disparity may be associated with worse overall
survival rate. Family support for sick people in Brazil is a
cultural feature of society, independent of economic status.
PD patients, regardless of income level, are cared for by
their families. If there is no family support, the patients
remain on HD until exhaustion of therapeutic possibilities.
Despite the negative selection (only 28% of patients actu-
ally chose PD as a RRT modality) and unfavorable charac-
teristics, the clinical indicators of the incident BRAZPD
patients are in accordance with the Spanish PD guidelines
targets (19,20), and its survival is equivalent to that re-
ported in other series (21–24). In the Canada-USA Perito-
neal Dialysis Study (CANUSA), the 2-year patient and
technique survival were 79.7% and 75% in Canada and
63.2% and 78% in the United States, respectively (21). In
the Adequacy in Asian Small-Volume Peritoneal Dialysis
(ASPD) study, the overall survival rates at 2 and 4 years
were 94.0% and 74.8%, respectively, and the technique
survival rate at 4 years was 93.4% (22). Mujais et al. (23)
described slightly higher 2-year patient and technique sur-
vival rates in patients new to dialysis (75.8% and 67.1%)
compared with those transferred from HD in the USA
(71.4% and 60.5%). In the European Automated Perito-
neal Dialysis Outcomes Study (EAPOS), the 2-year actu-
arial patient, pure technique, and combined patient and
technique survival rates were 78%, 62%, and 49%, re-
spectively (24).

Table 4. Causes of dropout during follow-up according to economic status (ES) in incident peritoneal-dialysis patients included in
the BRAZPD study

Individual causes of dropout Low ES
(n � 705)

Middle ES
(n � 855)

High ES
(n � 392)

Technique related dropouta 37/34% 46/43% 17/32%
Peritonitis 20 25 11
Other infectious complications related to the therapy 2 6 2
Mechanical complications related to the therapy 15 15 4
Nonrelated dropouta 71/66% 62/57% 37/68%
Transfer to hemodialysis by patient choice 41 29 17
Change of dialysis center 21 19 15
Abandonment 2 3 0
Other causes/unknown 7 11 5
Total 108 108 54

aValues are presented as number of patients/percentage of patients who dropped out.
BRAZPD, Brazilian Peritoneal Dialysis Multicenter Study.

Figure 1. | Kaplan–Meier curves for the probability of patient survival
according to income level. Death is the event; transplantation and recovery
of renal function are censored observations. ES, economic status.

Figure 2. | Kaplan–Meier curves for the probability of technique survival.
Transfer to hemodialysis is the event; death, transplantation, and recovery
of renal function are censored observations. ES, economic status.
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The BRAZPD is the largest prospective cohort study so
far conducted in PD. Other studies of similar design, such
as CANUSA (680 incident patients) (21), ASPD (294 inci-
dent patients) (22), and EAPOS (177 prevalent patients)
(24), analyzed a significant but lower number of patients.
Brazil is a country of continental dimensions, with large
ethnic, geographic, and cultural diversity, and with sub-
stantial social and regional inequalities (3,10). Brazilian PD
patients have social characteristics similar to the ones de-
scribed in other studies performed in Latin America that
point to a low ES in this population group (7,17,25). These
factors make the results of this study fairly representative,
at least for the Latin American countries. Indeed, Moretta

et al. (25) have recently reported the results of a multicenter
cross-sectional study performed in a population represent-
ing almost 30% of the PD patients in Argentina and Uru-
guay. Regarding socioeconomic status, 44% of all patients
were under the poverty line, and 25% of all patients were
required to start on PD because there was no other RRT
option available (25).

It is observed that important differences exist in relation
to social and clinical profiles of the three family income
groups in this study. Low ES patients had lower educa-
tional levels, were more likely later referred to nephrolo-
gists, had HD as first dialysis therapy, and had lower BMI
as well as serum albumin and hemoglobin. On the other

Table 5. Crude and adjusted all-cause mortality according to economic status (ES) in incident peritoneal-dialysis patients included in
the BRAZPD study

Modela Covariates

HR (95% CI)

Middle ES Low ES

Estimate SE Value Pb Estimate SE Value Pb

1 Crude �0.08 0.16 0.92 (0.68 to 1.25) 0.60 0.13 0.16 1.14 (0.84 to 1.56) 0.39
2 1 � age � gender � modalityc 0.01 0.16 1.01 (0.74 to 1.38) 0.95 0.29 0.16 1.34 (0.97 to 1.85) 0.07
3 2 � first RRT � referrald 0.01 0.16 0.99 (0.73 to 1.36) 0.99 0.29 0.16 1.32 (0.96 to 1.82) 0.08
4 3 � Educatione � CVD �

DM � CYf
0.04 0.16 1.04 (0.76 to 1.44) 0.79 0.34 0.18 1.40 (0.99 to 1.99) 0.05

Indicated are the hazard ratios (HR) for all-cause mortality (and 95% confidence intervals �CI�) for patients within the middle ES
or the low ES of distribution. The highest ES of CI was considered as a reference. BRAZPD, Brazilian Peritoneal Dialysis
Multicenter Study; RRT, renal replacement therapy; CVD, cardiovascular disease; DM, diabetes mellitus; CY, calendar year.
aModel 1 represents the univariate crude HRs, whereas models 2 to 4 adjust for potential confounders. Baseline comorbidities
were CVD and DM.
bThe P value significance level was �0.05.
cAutomated peritoneal dialysis or continuous ambulatory peritoneal dialysis.
dPredialysis care, �6 months/�6 months.
eEducational level, �4 years/�4 years.
fCY, 2005 and 2006 to 2007.

Table 6. Crude and adjusted technique survival according to economic status (ES) in incident peritoneal-dialysis patients included in
the BRAZPD study

Modela Covariates

HR (95% CI)

Middle ES Low ES

Value Pb Value Pb

1 Crude 1.17 (0.86 to 1.59) 0.33 1.37 (1.06 to 1.89) 0.05
2 1 � age � gender � modalityc 1.14 (0.84 to 1.57) 0.39 1.36 (0.96 to 1.89) 0.06
3 2 � first RRT � referrald 1.13 (0.83 to 1.60) 0.42 1.33 (0.97 to 1.85) 0.07
4 3 � Educatione � CVD � DM � CYf 1.13 (0.81 to 1.57) 0.46 1.29 (0.91 to 1.84) 0.15

Indicated are hazard ratios (HR) for technique survival (�and 95% confidence intervals [CI]) for patients with within the Middle ES
or the Low ES of distribution. The highest ES of CI was considered as a reference. BRAZPD, Brazilian Peritoneal Dialysis
Multicenter Study; CVD, cardiovascular disease; DM, diabetes mellitus; RRT, renal replacement therapy; CY, calendar year.
aModel 1 represents the univariate crude HRs, whereas models 2 to 4 adjust for potential confounders. Baseline comorbidities
were CVD and DM.
bThe P value significance level was �0.05.
cAutomated peritoneal dialysis or continuous ambulatory peritoneal dialysis.
dPredialysis care, �6 months, �6 months.
eEducational level, �4 years, �4 years.
fCY, 2005 and 2006 to 2007.
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hand, high ES patients were predominantly Caucasian and
older, had more comorbidities, and comprised the highest
percentage of patients on APD. The difference between
groups in which PD modality (CAPD or APD) was offered
may have been motivated by economic or social aspects,
even though there is no consistent evidence available.

The younger patients had better survival than older ones
irrespective of ES group. On the other hand, neither gender
nor PD modality had any survival advantage in the differ-
ent groups of ES. Furthermore, no statistically significant
difference in either patient or technique survival according
to ES was observed in a multivariate Cox analysis, per-
formed in the subgroup of incident PD patients who
started CAPD or APD as initial therapy. It is natural to
believe that if most low ES patients are referred late for
dialysis and/or are initiated on HD and/or when trans-
ferred to PD (most likely because of problems with HD) are
not offered APD, these factors may contribute to a less
favorable outcome. In our study with incident PD patients
in Brazil, the crude hazard ratios were not significantly
different among the three ES groups, indicating that
against all odds for the low ES group, survival was not
different than for the other two ES groups. An improve-
ment in early referral, predialysis information on the dif-
ferent dialysis options and patient choice of the therapy,
which are possible correcting actions to be taken in every
dialysis unit, should certainly lead to a better outcome in
all patients regardless of ES.

Although the lack of a significant finding supports our
primary observation, it is important to underscore the fact
that the low ES group showed a trend to higher mortality
when compared with the high ES group after adjustment
for the potential confounders. The HR increases from the
crude analysis to the adjusted models, but the adjusted
models have similar HR. Furthermore, regarding the sig-
nificance of these findings, none reach statistical signifi-
cance, and one must always be careful when doing multi-
ple comparisons without adjusting the definition of a
significant P value. In this study, P values were not ad-
justed for multiple comparisons, and they have been con-
sidered as descriptive.

The PD population represents only 10% of the total
patients on dialysis in Brazil (7,18), and low ES is often
considered a relative contraindication for PD. The respon-
sibility of the nephrologist is to choose a modality that is
medically adequate, acceptable to the patient, and sustain-
able over a period of time (26). According to Jager et al.
(27), in the absence of differences in outcomes between
patients starting with HD or PD therapy and provided
there are no contraindications to one of these modalities,
patient preference should have a major role in modality
selection. The aim of this study was not to compare PD
versus HD, but it is important to note that the majority
(68%) of patients starting PD had been transferred from
HD. To compare PD versus HD and ES, a prospective trial
is needed, and such a study has now been initiated in
Brazil.

Our study has some limitations. First, we relied on reg-
istry data, and the limitations of this study model are well
known. Second, we lack some data on the period before
and after the PD treatment. Third, our classification of

income was on the basis of data at the time of dialysis
inception. Because some participants may have had a dif-
ferent income after commencing dialysis, the resulting mis-
classification may have introduced bias. Moreover, the
methodology we used to calculate income needed some
approximations. We attempted to reduce the effect of this
imprecision by categorizing income, reducing the risk of
misclassification. Finally, the statistical methods for sur-
vival analysis applied in this study offer limited options for
censoring the patients who are transplanted, transferred to
HD, or lost to follow-up.

In summary, the demographic characteristics of the pop-
ulation in this study were similar to those of the Brazilian
dialysis population in general and PD patients in particular
and can thus be considered as representative (7,18). Exam-
ination of clinical outcome of the BRAZPD incidents pa-
tients, a population with a great deal of poor social indi-
cators, reveals that technique and patient survival are not
different from the ones reported elsewhere (21–24). The
BRAZPD study results indicate that ES is not a significant
predictor of patient and/or technique survival in incidents
PD patients, and there was also no difference among in-
come groups according to causes of death or dropout. This
seems to be the first time that outcomes have been evalu-
ated according to family income in PD patients, in spite of
several earlier published studies examining survival in PD.
Our results indicate that poverty may not have a signifi-
cant effect on technique and patient survival. Because many
other studies have shown that socioeconomic deprivation is
clearly associated with poor outcomes (1,4,5,14,15), it is strik-
ing that different ES groups of PD patients, including patients
under EPL, had no significant differences in technique
and/or patient survival.

In a time with an increasing demand on dialysis capacity
in combination with a limited amount of financial re-
source, obstacles for choosing PD therapy must be re-
moved to respect future stage renal disease ESRD patients’
preference on dialysis modality selection. According to the
results presented here, the concept of poverty as a barrier
to the choice of PD as RRT should be revisited wherever it
is still applied, and for patients wishing to do PD, poverty
should not be a reason to deny such therapy.
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